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IN THE CLAIMS 

Please cancel Claims 1, 17, 25, 49, and 50 without prejudice or disclaimer. 
Claim 1 (cancelled). 

Claim 2 (currently amended): A retract circuit for retracting a data transducer 
carriage assembly of a mass data storage device to a retracted position, comprising: 

a digital state machine: 

said digital stat e machine being user programmable to operate in a selected 
retract mode: 

an analog control circuit for receiving control signals from said digital state 
machine for providing analog retract signals to move said data transducer carriage 
assembly: and 

Tho rotract circu i t of claim 1 further comprioing an analog driver to receive 
control signals from said digital state machine, said analog driver having a 
programmable gain. 

Claim 3 (currently amended): A retract circuit for retracting a data transducer 
carriage assembly of a mass data stor age device to a retracted position, comprising - 

a digital state machine: 

said digital state machine being user programmable to operate in a selected 
retract mode: 
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and an analog control circuit for receiving control signals from said digital state 
machine for providing analog retract signals to move said data transducer carriage 
assembly. 

Th e r e tract c i rcuit of c l aim 1 wherein said digital state machine is user 
programmable to operate in constant voltage, velocity detect, float and pulse, and crash 
stop detect modes. 

Claim 4 (currently amended): A retract circuit for retracting a data transducer 
carriage assembly of a mass data storage device to a retracted position, comprising: 

a digital state machine: 

said digital state machine being user programmable to operate in a selected 
retract mode: 

and an analog control circuit for receiving control signals from said digital state 
machine for providing analog retract signals to move said data transducer carriage 
assembly. 

Th e r e tract circuit of claim 1 wherein said digital state machine is programmed to 
detect a velocity of said data transducer carriage assembly. 

Claim 5 (original): The retract circuit of claim 4 wherein said digital state machine 
is programmed to detect an error velocity of said data transducer carriage assembly 
from a difference of a measured voltage across said data transducer driver from a 
predetermined voltage. 

Claim 6 (original): The retract circuit of claim 5 wherein said predetermined 
voltage is user programmable. 
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Claim 7 (original): The retract circuit of claim 5 wherein said predetermined 
voltage is user programmable to a resolution of two bits. 

Claim 8 (original): The retract circuit of claim 5 wherein said predetermined 
voltage is user programmable to a resolution of more than two bits. 

Claim 9 (original): A retract circuit for retracting a data transducer carriage 
assembly of a mass data storage device to a retracted position, comprising: 

means for establishing a digital state machine; 

said means for establishing a digital state machine being user programmable to 
operate in a selected retract mode; 

and means for establishing an analog control circuit for receiving control signals 
from said means for establishing a digital state machine for providing analog retract 
signals to move said data transducer carriage assembly. 

Claim 10 (original): The retract circuit of claim 9 further comprising means for 
establishing an analog driver to receive control signals from said means for establishing 
digital state machine, said means for establishing analog driver having a programmable 
gain. 

Claim 1 1 (original): The retract circuit of claim 9 wherein said means for 
establishing digital state machine is user programmable to operate in constant voltage, 
velocity detect, float and pulse, and crash stop detect modes. 
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Claim 12 (original): The retract circuit of claim 9 wherein said means for 
establishing digital state machine is programmed to detect a velocity of said data 
transducer carriage assembly. 

Claim 13 (original): The retract circuit of claim 12 wherein said means for 
establishing digital state machine is programmed to detect an error velocity of said data 
transducer carriage assembly from a difference of a measured voltage across said data 
transducer driver from a predetermined voltage. 

Claim 14 (original): The retract circuit of claim 13 wherein said predetermined 
voltage is user programmable. 

Claim 15 (original): The retract circuit of claim 13 wherein said predetermined 
voltage is user programmable to a resolution of two bits. 



Claim 16 (original): The retract circuit of claim 13 wherein said predetermined 
voltage is user programmable to a resolution of more than two bits. 

Claim 17 (cancelled). 

Claim 18 (currently amended): A mass data storage device, comprising: 

a refract circuit for retracting a data transducer carriage assembly of a mass data 
storage de vice to a retracted position, including 

a digital state machine; 
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sard digital state machine being user programmable to operate in a selected 
retract mode; 

an anafog control circuit for receiving control signals from said digital state 
machine for providing analog retract signals to move said data transducer carriage 
assembly: and 

mas s data storage devic e of claim 17 furth e r compris i ng a n analog driver to 
receive control signals from said digital state machine, said analog driver having a 
programmable gain. 

Claim 19 (currently amended): A mass data storage device, comprising: 

a retract circuit for retracting a data transducer carriage assembly of a mass data 
storage device to a retracted position, including 

a digital state machine: 

said digital state machine being user programmable to operate in a selected 
retract mode: 

and an analog co ntrol circuit for receiving control signals from said digital state 
machine for pr oviding analog retract signals to move said data transducer carriage 
assembly. 

Th e maco data storage dov i co of claim 17 w herein said digital state machine is 
user programmable to operate in constant voltage, velocity detect, float and pulse, and 
crash stop detect modes. 

Claim 20 (currently amended): A mass data storage device, comprising: 

a retract circuit for retracting a data transducer carriage assembly of a mass data 
storage device to a retracted position, including 
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a digital state machine: 

said digital state machine being user programmable to operate in a selected 
retract mode: 

and an analog control circuit for receiving control signals from said digital state 
machine for providing analog retract signals to move said data transducer carriage 
assembly. 

Th e mass data storag e devic e of claim 17 wherein said digital state machine is 
programmed to detect a velocity of said data transducer carriage assembly. 

Claim 21 (original): The mass data storage device of claim 20 wherein said 
digital state machine is programmed to detect an error velocity of said data transducer 
carriage assembly from a difference of a measured voltage across said data transducer 
driver from a predetermined voltage. 

■ 

Claim 22 (original): The mass data storage device of claim 21 wherein said 
predetermined voltage is user programmable. 

Claim 23 (original): The mass data storage device of claim 21 wherein said 
predetermined voltage is user programmable to a resolution of two bits. 

Claim 24 (original): The mass data storage device of claim 21 wherein said 
predetermined voltage is user programmable to a resolution of more than two bits. 

Claim 25 (cancelled). 
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Claim 26 (currently amended): A method for retracting a data transducer carriage 
assembly of a mass data storage device to a retracted position, comprising: 

providing a user programmable digital state machine to operate in a selected 
retract mode: 

providing analog control circuit in response to signals provided bv said digital 
state machine for providing analog retract signals to said data transducer carriage 
assembly: and 

Tho mothod of c l aim 25 further comprising providing an analog driver having a 
programmable gain to receive control signals from said digital state machine. 

Claim 27 (currently amended): A method for retracting a data transducer carriage 
assembly of a mass data storage device to a retracted position, comprising: 

providing a user pro grammable digital state machine to operate in a selected 
retract mode: 

and providing anal og control circuit in response to signals provided bv said digital 
state machine for providing analog retract signals to said data transducer carriage 
assembly. 

Tho method of cla i m 25 wherein said providing a digital state machine comprises 
providing a digital state machine that is user programmable to operate in constant 
voltage, velocity detect, float and pulse, and crash stop detect modes. 

Claim 28 (currently amended): A method for retracting a data transducer carriage 
assembly of a mass data s torage device to a retracted position, comprising: 

providing a user progr ammable digital state machine to operate in a selected 
retract mode: 
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and providing analog control circuit in response to signals provided by said digital 
state machine for providing analog retract signals to said data transducer carriage 
assembly. 

Th e m e thod of claim 25 wherein said providing a digital state machine comprises 
providing a digital state machine that is programmed to detect a velocity of said data 
transducer carriage assembly. 

Claim 29 (currently amended): A method for retracting a data transducer carriage 
assembly of a mass data storage device to a retracted position, comprising: 

providing a user programmable digital state machine to operate in a selected 
retract mode: 

and providing analog control circuit in response to signals provided by said digital 
state machi ne for providing analog retract signals to said data transducer carriage 
assembly. 

Th e method of claim 25 wherein said providing a digital state machine comprises 
providing a digital state machine that is programmed to detect an error velocity of said 
data transducer carriage assembly from a difference of a measured voltage across said 
data transducer driver from a predetermined voltage. 

Claim 30 (original): The method of claim 29 wherein said predetermined voltage 
is user programmable. 



Claim 31 (original): The method of claim 29 wherein said predetermined voltage 
is user programmable to a resolution of two bits. 
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Claim 32 (original): The method of claim 29 wherein said predetermined voltage 
is user programmable to a resolution of more than two bits. 

Claim 33 (original): A retract system for retracting a head assembly in a hard disk 
drive, comprising: 

means for measuring a velocity of a voice coil motor (VCM), 

means responsive to a velocity measurement for establishing a retract voltage; 

and means for applying said retract voltage to said VCM. 

Claim 34 (original): The retract system of claim 33 further comprising: 

a digital processor for configuring said means for measuring, means for 
establishing a retract voltage, and means for applying said retract voltage to operate in 
a plurality of operating modes. 

Claim 35 (original): The retract system of claim 33 further comprising means for 
operating said hard disk drive in one of a plurality of selectable operating modes. 

Claim 36 (original): The retract system of claim 35 wherein said means for 
operating said hard disk drive in one of a plurality of selectable operating modes 
comprises means for operating said hard disk drive in a constant voltage mode in which 
a constant retract voltage is applied to said voice coil motor when a retract signal is 
enabled. 
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Claim 37 (original): The retract system of claim 35 wherein said means for 
operating said hard disk drive in one of a plurality of selectable operating modes 
comprises means for operating said hard disk drive in a velocity detect mode in which 
drive signals are removed from said voice coil motor, a velocity of said head assembly 
is determined, and an appropriate constant retract voltage is applied to said voice coil 
motor. 

Claim 38 (original): The retract system of claim 35 wherein said means for 
operating said hard disk drive in one of a plurality of selectable operating modes 
comprises means for operating said hard disk drive in a a float and pulse mode in which 
drive signals are removed from said voice coil motor, and a repeating pulse is applied a 
predetermined number of times. 

Claim 39 (original): The retract system of claim 38 in which the repeating pulse is 
applied 32 times. 



Claim 40 (original): The retract system of claim 35 wherein said means for 
operating said hard disk drive in one of a plurality of selectable operating modes 
comprises means for operating said hard disk drive in a crash-stop-detect mode in 
which a condition in which said head assembly is against crash the stop is detected, 
and a constant voltage is applied to hold said head assembly thereagainst 

Claim 41 (original): In a hard disk drive, a system for moving a head assembly to 
a retract position, a position of said head assembly being controlled by a voice coil 
motor, comprising: 

an analog section connected to said voice coil motor to apply controllable drive 
voltages thereto to selectively position said head assembly; 
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and a digital section connected to receive signals from said analog section and 
said hard disk drive that reflect operating conditions of said hard disk drive, said digital 
section including: 

a digital state machine defining a number of operating states, said digital state 
machine moving from state to state in response to conditions in said hard disk drive, 
and operating to produce digital command signals including a retract command to 
control said analog section to move said head assembly to said retract position, 

and a decoder and digital to analog converter to decode said digital command 
signals and convert said digital command signals to analog signals for controlling said 
analog section. 

Claim 42 (original): The retract system of claim 41 wherein said digital state 
machine includes states to determine a current velocity of said head assembly and to 
produce command signals to said analog section to command said analog section to 
apply a retract voltage related to said current velocity to said voice coil motor. 

Claim 43 (original): The retract system of claim 41 wherein said digital section 
contains a digital processor connected to configure said state machine to operate in 
one of a number of operating modes. 

Claim 44 (original): The retract system of claim 43 wherein said operating modes 
includes a constant voltage mode in which a constant retract voltage is applied to said 
voice coil motor when a retract signal is enabled. 

Claim 45 (original): The retract system of claim 43 wherein said operating modes 
includes a velocity detect mode in which drive signals are removed from said voice coil 
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motor, a velocity of said head assembly is determined, and an appropriate constant 
retract voltage is applied to said voice coil motor. 

Claim 46 (original): The retract system of claim 43 wherein said operating modes 
includes a float and pulse mode in which drive signals are removed from said voice coil 
motor, and a repeating pulse is applied a predetermined number of times. 

Claim 47 (original): This retract system of claim 46 in which the repeating pulse 
is applied 32 times. 

Claim 48 (original): The retract system of claim 43 wherein said operating modes 
includes a crash-stop-detect mode in which a condition in which said head assembly is 
against crash the stop is detected, and a constant voltage is applied to hold said head 
assembly thereagainst. 

Claims 49 and 50 (cancelled). 

Claim 51 (currently amended): A method for retracting a head assembly in a 
hard disk drive, comprising the steps for 

measuring a velocity of a voice coil motor (VCM) to determine a measured 
velocity. 

establishing a retract voltage responsive to said measured velocity, 
applying said retract voltage to said VCM: and 

operating said hard dis k drive in one of a plurality of selectable operating modes . 
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Th e mothod of c l a i m 50 wherein said operating said hard disk drive in one of a 
plurality of selectable operating modes comprises operating said hard disk drive in a 
float and pulse mode in which drive signals are removed from said voice coil motor, and 
a repeating pulse is applied a predetermined number of times. 

Claim 54 (original): The method of claim 53 in which the repeating pulse is 
applied 32 times. 

Claim 55 (currently amended): A method for retracting a head assembly in a 
hard disk drive, comprising the steps for 

measuring a velocity of a voice coil motor (VCM) to determine a measured 
velocity. 

establishing a r etract voltage responsive to said measured velocity: 
applying said retract voltage to said VCM: and 

operating said hard disk driv e in one of a plurality of selectable operating modes . 

The mothod of cla i m 50 wherein said operating said hard disk drive in one of a 
plurality of selectable operating modes comprises operating said hard disk drive in a 
crash-stop-detect mode in which a condition in which said head assembly is against 
crash the stop is detected, and a constant voltage is applied to hold said head 
assembly thereagainst 
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Th e m e thod of c l aim 50 wherein said operating said hard disk drive in one of a 
plurality of selectable operating modes comprises operating said hard disk drive in a 
constant voltage mode in which a constant retract voltage is applied to said voice coil 
motor when a retract signal is enabled. 



Claim 52 (currently amended): A method for retracting a head assembly in a 
hard disk drive, comprising the steps for: 

measuring a ve locity of a voice coil motor (VCM) to determine a measured 
velocity. 

establishing a retract voltage responsive to said measured velocity: 
applying said retract voltage to said VCM: and 

operating said hard disk drive in one of a plurality of selectable operating modes . 

Tho method of claim 50 wherein said operating said hard disk drive in one of a 
plurality of selectable operating modes comprises operating said hard disk drive in a 
velocity detect mode in which drive signals are removed from said voice coil motor, a 
velocity of said head assembly is determined, and an appropriate constant retract 
voltage is applied to said voice coil motor. 



Claim 53 (currently amended): A method for retracting a head assembly in a 
hard disk drive, comprising the steps for: 

i 

measuring a velocity of a v oice ooil motor A/CM) to determine a measured 
velocity. 

establishing a retract v oltage responsive to said measured velocity: 
applying said retr act voltaoe to said VCM; and 

operating said hard disk d rive in one of a plurality of selectable operating modes 
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